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A BUOY AND MOP PTWfi ARRAWGEHENT. 

BACKGROUND OF "WE IKVENTIOH 

TK. «^*«nt invention relates to a buoy with an associated mooring arran- 
T^^^ltlron tte Irface of a body of water; this buoy Is anchored 

Of ratlr. Ih 10 the associated mooHn, arrangen^nt is coupTed to the buoy 
d^na which serves to hold the mooring arrangement away fro« the 
ly This member Is at one end pivotably hinged on the hoH^ontal y dls- 
p?n ff ixed to the mooring arrange„«nt. and at the other end Is cou- 
nild the buoy in such a manner that the mooHng arrangement Is free to 
' 1 .b^t vertical axis of the buoy. Such .a hioy with an associated 

.cnown frcKS the Dutch Patent Applications S6D0321 and 
7207903. laid open to public Inspection. 

in this known embodiment of the buoy with Its associated '«>°;^«9 ^^^^^ 
the rigid arm Is pivotably hinged to the mooring arrangement; this connec- 
tion is made by means of a horizontally disposed pivot. The buoy and mooring 
arrangement, the latter of which is in many instances a tanker, are subject 
to the ^tlons Of the waves within the body of «ter and the forces exerted 
by the wind, consequently, the rigid am needs to have a considerable 
inherent strength and stiffness to cope with the forces exerted upon it 
by the mooring arrangement. These forces atte«,.t to turn the buoy over or 
force It sideways in relation to the connected mooring, arrangement or tonker. 
This situation Implies that the-rigid am needs to have a relatively large 
width at the end Which connects to the mooring arrangement or tanker in 
order to provide adequate strength and stability, with the result that an 
expensive construction and/or extensive vessel modifications are necessary. 

A structum Which is subject to considerably reduced loads is achieved by 
attaching the rigid arm to the mooring arrangement/tanker by means of a 
universal joint which allows pivotational movement in all directions. 
Hence the rigid arm does not require any torsional stiffness, and the 
strength of the rigid arm does not need to exceed the forces necessary 
to transfer the anchoring forces of the mooring arrangement to the anchor 
chains. 
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di.tt«. b.t«« th. buoy .n- th. ^ .« w*11 

„ other restncti™ 1. ~««. 1. W.* iLrt. th. bu,* by . 

airr».t. such « ««»« «^ ' , „„ter .ueh 

„ . rtsult of tht wen th. buoy with • "(«• »" ^ 

the coupling member awy fro- the bu<«r. 

SUWARY OF THE IHVEKnON 

, «hi^t1ve of the present Invention to provide . novel type 
It is the general objective of tne p ^f a body 

Of apparatus ^^^^^^^^^^^^ provides a construction 

0, «ater to ^e -^^^^^^^^ and provides a sufficient 

, that allows the i*;"^-*"";^ jMk-knIfIng without any driving n«ans. 
restoring moment to restrict *h«J«V^" 9 am and 

This IS achieved by ^P^^^^^'J^^^C^^^ P-P-^^-^- ^'^"^'^ 
the mooring arrangement Into *»"*«J"^*P arrangement Is arran- 

connectlons: the ^'^^^^^ which is per- 
5 ged in an Inclined --t- ^ -^^^^^^^^^ .nd Which pivots about a 

pendlcular tP the cen^^^^^^^^^^ l^^^; stance away fr«a the Inclined 
horliontal axis Is * pivotable connection along 

vertical pivotable connection, ""-"y' ^ ^ther plvotabl 

tlo. .long the ««tr.Un. CO b. »rttt«l «t1r.ly. 

s,„„ th. ,.rt.»i,y tr^^:;rrthr::;/.rr«Uw 
« r*:f ''^^ * 
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restoring iwment when the buoy: and rigid am move out of line with the 
centreline of the aoorlng arrangement or tanker. The restoring monent 1$ 
proportional to the weight of the rigid arm inclusive of the weight of 
horizontally pivotable hinge, the sine of the angle of inclination from 
5 the vertical of the inclined vertical pivotable connection, and a factor 
(1 - cos ) in which is the angle of jack-knifing. 

The restoring moment can be altered by changing the inclination of the 
'vertical' pivotable connection or by changing the weight of the rigid 
10 ami using ballast; depending on the demands Imposed by the dimensions of 
the mooring arrangement, the expected weather and atom conditions, etc.. 

A preferred embodiment of the present tnvention would involve the rigid 
am being provided with a ballasting arrangement that could be emptied 
15 to enable it to act as a floating unit. This would provide the buoy with 
a stable buoyancy capacity should the buoy and mooring arrangement be dis- 
connected. 

In the Dutch Patent Application 6414787, laid open to public inspection, a 
20 noma! buoy with turntable is described in which the turntable is fitted to 
a framework provided with floaters. This rigid arm is connected to the 
turntable of the buoy by couplings that pivot about a vertical axis. The 
mooring arms thus consists of two meiiibers idiich are interconnected by a 
hinge which allows pivoting motions about the hortiontal axis, and the nooHng 
25 arm or ams ar« fitted to the side of the vessel . This embodiment has no 
elements that will activate the aforementioned restoring moment, and will 
therefore be unsuitable in areas where sea currents nay reverse in direction. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Further and additional objects and advantages of the present invention 
win become apparent to those skilled in the art when considering the 
following detailed description and accompanying drawings, wherein like 
elements have been given like numbers, in which: FIGURE i is a plan view 
35 of a preferred embodinient of the apparatus of the present invention. 

ri&URC a 15 an elevotlon oT the •pporatwo »h*«*n In-PlsMV* 1» 
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DETAILED DESCRIPTION OF A PREFERRED EMBODXHERT 

AS nay be seen In figures 1 and 2, the nooring arrangement. In this case 
« tanker 1 is moored to the floor 2 of a body of water 3 by ineans of 
a integrated rigid am 5. The buoy consists of a load- 

ca^^n sLft 4 and a rotating «.*er 6. The anchor chain or chains 7 are 
cZrtld to the load-carrylng shaft 4 and to the anchor po1«t(S) 8 on tte 
;rr11f the body of vater. The rotating n«nber 6 is free ^-^^J^^^ 
the vertical axis of the load-camring shaft 4, The rigid an. 5 U Int^re- 
Td into the rotating «n*er 6. and thus Is also free to rotate about the 
^^rtlcl^ axis Of the load-carrylng shaft 4. The rigid am 5 is con«ect«l 
Tt^ Ling arrangement 1 by «ans of a universal Joint 9 The jiver^^^^ 
Tolnt 9 consists of; a hoHzont.1 pivot 11 located at the end o the rigid 
ari 5 (to enable the rigid am 5 to «ke vertical . actions in relation ^ 
the tanlcer 1 as a result of wave action); and. perpendicular this- a 
pivot 10 located adjacent to the woring arrangenent 1. This Pivot 10 has 
its axis A-A inclined at an angle of 20-50- frem the vertical, but In the 
plane of the centreline of the nooring arrangement 1. A third connection 
^2. rotational in nature, and perpendicular to the inclined vertical pivot 
10. is optionally fitted between the Inclined vertical pivot 10 and the 
horizontal pivot 11. 

The value of the restoring moment when the -rigid am 5 moves out of line 
With the centreline of the mooring arrengement 1 is governed by the weight 
of the rigid am 5, the weight that loads the horizontal pivot 11, and the 
angle of Inclination frem the vertical of the axis A-A of the pivot 10. 
By loading ballast 13 into the vessel end of the Hgid ara. the effecti- 
veness of the restoring moment can be improved. 

The fluid conduit connecting the mooring arrengement 1 with the pipeline 
14 on the floor 2 of the body of water 3 consists of a flexible hose or 
pipe 15 connecting the pipeline 14 on the floor 2 of the body of water 3 
with the load-carrying shaft 4 and rotating member 6. A fluid swivel 16. 
of a type known to those skilled In the art. is provided in the rotating 
member 6 in order to allow free rotation of the said rotating member 6 
and rigid am 5 aoout the vertici of th. io.a-ew««o 4. 
without spillage of fluid. A fluid swivel 16 providing for several parallel 
pipes or hoses, of a type known to those skilled in the art. may be optionally 
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incowrated into the apparatus of the present Invention. The pipe or hose 
17 eiierges at a location concentric with respect to the rotating member 6. 
and is arranged over the rigid arm 5. 

The pipe or hose 17 is then arranged over the universal joint 9 and ter-^ 
«1nates at its contact point 20 with the wortng arrangement 1. ft flexIbU 
hose 18 may optionally be used to jump the horizontal pivot It; and another 
flexible hose 19 may optionally be used to the. inclined vertical pivot 10. 
A fluid swivel 21. of a type know, to those skilled In the art and suitable 
for single or multiple piping, is used to jump the rotational connection 12 

The rigid arm 5 and the rotary mesiber 6 are fitted with railings 22. 

The figures 1 and 2 show a CALM (Catenary Anchor Leg Mooring) apparatus. 
Furthermore, the invention Is also applicable in combination wUh all 
other SPM (Single Point Moortng) apparatus, such as the SALM (Single 
Anchor Leg Mooring) buoy, laid open to public inspection in the Dutch 
Patent Application 7600189. 
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What I claim Is: 

, A buoy and nK)oring arrangement floating on the surface of a bo4y of 
witer. s61d buoy ancho«d to the floor of said body of water by means 
of one or more anchor points and anchor chains, said mooring arrangemBnt 
being connected to sali buoy by means of a single rigid. ann. said rigid am 
being fitted at one end. In a fixed or pivotable manner to said buoy, such 
that said mooring arrangement can mate about the vertical axis of 
the buoy, said rigid am being fitted to said mooring arrangement via a 
universal Joint, consisting of one vertically pivotable connection having 
an axis Inclined from the vertical at the vessel end of said universal joint, 
and a second pivotable correction rotatirg about a horizontal axU. said 
inclined vertical pivot and said horizontal pivot separated a certain 
distance. 

2 The buoy with mooring arrangement of claim 1 and further comprising: 
an axial rotational connection Which is located betMeen said Inclined 
vertical pivot and said horizontal pivot. 

3. The buoy with mooring arrangement of claim 1 and further comprising: 
a ballast chanber located in the rigid am. 
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